Title: APPARATUS AND METHOD 
FOR ESTIMATING CHARGE RATE 
OF SECONDARY CELL 
Inventor(s): Daijiro YUMOTO et al. 
DOCKET NO.: 023971-0333 



FIG.1 



XL 



CURRENT I (k) 
DETECTING 
SECTION 



Xl 



TERMINAL 
VOLTAGE V (k) 
DETECTING 
SECTION 



4 



JL 



PARAMETER 6 (k) 
ESTIMATING 
SECTION 



XI 



OPEN-CIRCUIT 
VOLTAGE Vo (k) 
CALCULATING 
SECTION 



e(k) 



Vo (k) 



XI 



CHARGE RATE 
ESTIMATING 
SECTION 



FIG.2 



X 



30 



BATTERY 
CONTROLLER 
(MICROCOMPUTER) 




- <*x 



SECONDARY 
CELL 



Title: APPARATUS AND METHOD 
FOR ESTIMATING CHARGE RATE 
OF SECONDARY CELL 
Inventor(s): Daijiro YUMOTO et al. 
DOCKET NO.: 023971-0333 



FIG.3 





K • (T 2 • s+1) 


-A 




Ti • s+1 





a + 



T3 • s+1 



fig.4 



Title: APPARATUS AND METHOD 
FOR ESTIMATING CHARGE RATE 
OF SECONDARY CELL 
Inventor(s): Daijiro YUMOTO et al. 
DOCKET NO.: 023971-0333 



FIG.5 



0 



START WHENEVER A CONSTANT "\ 
PERIOD To IS PA SSED J 



MEASURE CURRENT I (k) AND 
VOLTAGE V (k) 




/ 



S10 



(l=0) 



S30 



CALCULATE TERMINAL 
VOLTAGE INITIAL VALUE OF V_ini 



CALCULATE TERMINAL VOLTAGE rS40 
DIFFERENCE VALUE OF AV (k) ^ 
(AV (k)=V (k)-V_inl) 



LOW PASS FILTERING AND 
BAND PASS FILTERING 



/ 



S50 













-a 










-b 








CALCULATE 6 (k)= 


e i 


i 




USING ADF 



S60 



CALCULATE OPEN-CIRCUIT VOLTAGE 
ESTIMATED VALUE VARIATION AV 0 (k) 



S70 



I 



CALCULATE OPEN-CIRCUIT 
VOLTAGE Vo (k) 



S80 



1/ 



CALCULATE CHARGE RATE SOC (k) 



S90 



STORE NEXT CALCULATING 
NUMERICAL VALUE 



V 



S100 



C 



END OF THE PRESENT ROUTINE 



Title: APPARATUS AND METHOD 
FOR ESTIMATING CHARGE RATE 

OF SECONDARY CELL 
Inventor(s): Daijiro YUMOTO et al. 
DOCKET NO.: 023971-0333 




Li. 



CD 

CD 



o 
> 



9p 



Q 

CO 



LU U- O 

CO CO CD 



CD 

360 0 goods 

EEC llu-U-ulll 0 - 



CD 

O 
U. 



